The study was conducted to reveal and document ethnobotanical knowledge and practices of traditional healers in selected sites of Eastern Hararghie. Ethnobotanical data were collected using semi-structured interviews and field observation from 9 traditional healers in 4 study sites of Eastern Hararghie. Data were collected, quantified and summarized using graphs, tables and different ranking techniques. The study revealed 32 medicinal plants species belonging to 31 genera and 25 families. The plants were used to treat 17 major human and animal ailments, 81% used for the treatment of human disorders while the remaining 19% for both. Of the reported species 44% were herbs, and 28 % each were shrubs and trees. Leaf was the most frequently used plant part accounting 62%, followed by fruit (16%) and root (16%). Oral administration was the most commonly used route (60%), followed by topical (31%) route. The most preferred solvent added during the preparation of medicinal plants was water (50%), while 38% of the plant remedies used without any solvent. Fidelity value analysis indicated that Allium sativum L. (83.3%), Gomphocarpus integer N.E.Br (80%), Punica granatum L. (75%) and Cordia africana L. (75%) were the most preferred species used for the treatment of abdominal pain, febrile illness, evil spirit and skin lesions, respectively. Moreover, Allium sativum L. was the first ranked medicinal plant used for the treatment of abdominal pain followed by Vernonia amygdalina Del. and Cucurbita pepo L. This study suggested that traditional healers in eastern Hararghie zone have profound ethnobotanical knowledge and practices.
Introduction
Plants have played a central part in combating many ailments in human and livestock in many indigenous communities, including Africa (Bussmann et al., 2011) . Traditional healers, and particularly medicinal plant herbalists, in Africa have a detailed knowledge base of traditional medicine Moshi et al (2009) and Sindiga et al (1995) which is transferred orally from one generation to the next through professional healers, knowledgeable elders and/or ordinary people (Mirutse Giday et al., 2007) . Medicinal plants are in great demand both in developed and developing countries as a source of primary health care owing to their attributes having wide biological and medicinal activities, high safety margins and lesser costs. Herbal molecules are safe and would overcome the resistance produced by the pathogens as they exist in a combined form or in a pooled form of more than one molecule in the protoplasm of the plant cell (Lai and Roy, 2004) .
In Ethiopia the long history of using traditional medicinal plants for combating various ailments can be confirmed by referring to the medico-religious manuscripts in the country (Fassil Kebebew, 2001) . Before some decades, plant remedies were the most important and sometimes the only source of therapeutics for nearly 80% of the population in the country (Dawit Abebe, 2001) . Traditional medicinal plants potentials have not been investigated to a noticeable level. The Knowledge and practices of the traditional medicinal plants of Ethiopia and of their uses provides a vital contribution to human and livestock healthcare needs throughout the country (Getnet Chekole et al., 2015; Mirutse Giday et al., 2009; Fisha Mesfin et al., 2009; Yared Yigezu et al., 2014) . In spite of the greater contribution of traditional healers and their plant medicines, very little effort was made to document their knowledge, practices and traditional medicinal plants. Therefore, documentation of traditional medicinal plants, knowledge, and practices is fundamental in order to expedite the future discovery of lead molecules from plants. Most ethnobotanical surveys performed before were focused through interviewing of the community members (Anteneh Belayneh, 2012) . The current study was conducted using traditional healers as sole sources of information provider with the assumption that they would have sufficient and profound information about the plants and their medicinal use.
The share of medicinal plants, the value of the associated indigenous knowledge and practices of the traditional healers in eastern Hararghie are expected to be high. However, there was no comprehensive study conducted on the knowledge and practices of traditional healers' medicine in the area (Anteneh Belayneh et al., 2012) . Hence, the objective of this study was to reveal and document the traditional medicinal plant knowledge and practices of traditional healers, and also to provide baseline data for future pharmacological and phytochemical studies of the documented medicinal plants.
Materials and Methods

Study areas description
The study was conducted in selected areas of Eastern Hararghie zone, Haramaya, Bati, Garamuleta and Harar towns ( Figure 1 ). East Hararghie zone has a total population of 2,723,850 of whom 1,383,198 are men and 1,340,652 women. While 216,943 of the inhabitants or 8.27% are urban dwellers, further 30,215 or 1.11% is pastoralists (CSA, 2007) . The Zone has an area of 17,935.40km 2 .
Agro-ecologically, the area is dominantly highland and lowland with some midlands. The topography is very diverse consisting of undulating landscape, hills and some mountains with gorges and plain areas. The vegetation includes bush and shrubs covering small areas and scattered trees such as Eucalyptus and Acacia. The soil type is dominantly sandy loam with pocket areas of clay loam. The area has two rainy seasons, the long rainy season (mid-June to mid-September) and the short rainy season (mid-February to mid-May). The duration and intensity of rainfall in the region vary considerably. Generally it decreases from West and North West to South East wards. The average annual rainfall ranges from 700-900mm. The mean annual maximum temperature of the region ranges from 28 0 C in high land and 22 0 C in the low lands. The mean annual minimum temperature is 10 0 C in high lands and 15 in low lands. The majority of the population (>95%) in Bati, Haramaya, and Garamuleta were Muslims and the remaining are christians. In Harar more than 68.99% are Muslim, 27.1% Orthodox, 3.4% Protestant, 0.3% Catholic, and 0.2% followers of other religions. Similarily, the majority (>90%) of Haramaya, Bati and Garamuleta speaks Afan oromo, while the remaining speaks Amharic. In Harar 56.84% speaks Afan oromo, 27.53% Amharic, 7.33% Harari, 3.70% Somali and 2.91% Gurage (CSA, 2007) . 
Ethnobotanical data collection
Ethnobotanical data were collected from December 2013 to February 2014. Four study towns were selected purposively from two regional states, Harar (Harari region) and Haramaya, Bati and Garamuleta (Oromia region). Ethnobotanical information was collected from 9 traditional healers. The selection of traditional healers was made based on the information of the local community leaders. The traditional healers were categorized in to three age groups in order to see how their traditional medicinal plant knowledge varies with age (Table 1) .
Before starting the interview and discussion, informed consent was obtained from every traditional healer. Traditional healers were informed about their right to stop giving any information at any time. Semi-structured interviews were conducted in the local Oromo language to collect the basic information on the indigenous knowledge, for instance, traditional uses of medicinal plant species together with their local names, local name of the disease treated, clinical symptoms of diseases treated, parts of plant used, solvents or ingredients added, methods of preparation and the route of administration. Local administrators and traditional healers were asked about their willingness to allow collection of plant materials for identification and documentation in herbarium from the area. The plant specimens were collected on the spot and taken to Haramaya University, Department of Plant Science Herbarium for identification using taxonomic keys by plant taxonomic experts. The plant specimens were assigned with voucher numbers at Haramaya University herbarium.
Data analysis
Microsoft excel spread sheet software (Microsoft Corporation, 2010) was employed to summarize and analyze the data. Data were presented in table and bar and pie charts. Moreover, Fidelity level (FL) and preference raking techniques were performed to identify the most preferred plants species used for the treatment of certain ailments and select the best treatment for abdominal pain by traditional healers, respectively.
Fidelity level is useful for identifying the traditional healers most preferred species used for treating certain ailments. The medicinal plants that are widely used by the traditional healers have higher FL values than those that are less popular. Fidelity level shows the percentage of informants claiming the use of a certain plant species for the same major purpose. FL value was estimated using the formula FL = Np/N × 100, where Np is the number of respondents who reported the utilization of medicinal plants for a specific main ailment and N is the total number of respondents who mentioned the same plant for any ailment (Friedman et al.,1986) . It is assumed that those medicinal plants which are used in some repetitive manner for the same disease category are more likely to be biologically active (Trotter et al., 1986) .
Preference ranking was conducted for six most important medicinal plants used in treating abdominal pain as the most frequently treated ailment according to traditional healers in the study area (Martin, 1995) . All the nine traditional healers were allowed to rank the best medicinal plant species for treatment of abdominal pain. Each individual was provided with six medicinal plants reported to cure abdominal pain and were asked to rank the plants based on their level of importance. The highest value (6) was assigned for plant species most preferred, against this illness and the lowest value (1) for the least preferred plant in accordance of their order for the remaining ones. These values were summed up and ranks were given to each plant species.
Results
Socio demographic characteristics
In this survey, a total of 9 traditional healers of which 7 male and 2 females were involved. The age of the respondent ranged from 34-81 with mean of 50.33+13.67 years, but the number of medicinal plants knowledge varied with age from 2-5 with mean of 3.56+1.01. Educational status analysis showed that, 7(77.8%) were illiterate and contributed 23(71.87%) of the medicinal plant, whereas 2(22.2%) can read and write and contributed the remaining 9(28.13%) of the medicinal plants. Among the nine traditional healers 27(84.38%) of medicinal plants were contributed by seven male traditional healers while females knew 5(15.62%) of the medicinal plant. The highest number of medicinal plants 11(34.38%) were from Bati Town followed by Haramaya Town 9(28.13%), Table 1 . 
Medicinal plants reported
In this study, a total of 32 plant species (9 from Haramaya, 5 from Harar, 11 from Bati and 7 from Garamuleta towns) were used for the treatment of more than 17 types of human and livestock diseases ( Table 2 and Table 3 ). 
Growth forms and plant parts used
The results of growth form analysis of reported medicinal plant showed that, herb constitute the largest proportion 14(44%), followed by trees and shrubs with 9(28%) each. The analysis of percentage of plant parts used revealed that 20(62%) were used for their leaves, 5(16%) fruits, 5(16%) root, 1(3%) whole plant and 1(3%) both leaf and root.
Route of administration and solvents or ingredients added
Different routes of administration were used by traditional healers. The majority of medicinal plants (60%) were applied orally, followed by those applied topical (31%), orally and topically (6%) and taken in smoke form (3%).
In preparation of the medicine the traditional healers used various additives and solvents, 16(50%) of them used water, 12(38%) prepared their remedies without any solvent or ingredient (Figure 1 ).
Figure 2. Solvents and ingredients added during preparation of the medicinal plants.
Ailments treated
Analysis of data on medicinal plants showed that 81% were used for human use only and 19% both for human and animals. Concerning human ailments, the highest proportion of medicinal plants were used to treat abdominal pain 6 (35.3%) followed by febrile illness, evil spirit and skin lesions with 3 (17.6%) each. For the remaining ailments either two or single medicinal plants was used. However, the traditional healers reported two of the medicinal plants to have multipurpose roles for the treatment of many disease conditions. As it is indicated in figure 3 , the traditional healers reported that, Senecio nanus was used for the treatment of at least 11 ailments, and Citrus aurantifolia for the treatment of at least 8 ailments. Table 2 . Ethiop. Vet. J., 2017, 21 (2), 40-61 
Fidelity level
Fidelity level value analysis of the most frequently used traditional medicinal plants against different disease condition indicated that, Allium sativum L, was found to have the highest value for the treatment of abdominal pain (83.3%). From the plants claimed for the treatment of febrile illness Gomphocarpus integer N.E.Br. had the highest value (80%), followed by Carica papaya L. For the treatment of Evil sprit the highest score was for Punica granatum L, (75%) followed by that for Baswellia papyrifera Del, (66.7%). Cordia africana L had the highest FL value among three plants used for the treatment of skin lesions (Table 4 ). Np is the number of respondents, who reported the utilization of medicinal plants for a specific main ailment; N is the total number of respondentswho mentioned the same plant for any ailment.
Preference ranking
Preference ranking of six medicinal plants used for the treatment of abdominal pain showed that Allium sativum L, was the most preferred plant, followed by Vernonia amygdalina Del. and Cucurbita pepo L. (Table 5 ). 
Discussion
In the present study the majority of traditional healers were between 34 and 60 years old since it is very difficult to disclose their traditional medicinal knowledge in which they considered as professional secret endorsed from their ancestor. The trend is to transfer the traditional knowledge at old age to one of the most preferred descendant. This tradition creates a problem to disclose all their traditional medicinal knowledge during the interview. For instance, if the healers considered that the plant is very effective in treating very important disease conditions in the society, they would refuse to convey the medicinal plant information because of their perception that as the main sources of income.
The gender distribution of medicinal plant knowledge indicated that among the nine traditional healers 7(77.8%) were males while 2(22.2%) females. Similar findings were reported in a study done in Jimma zone, Ethiopia (Yared Yigezu et al., 2014) and in Karak district, Pakistan, (Murad et al., 2013) . The reasons were as a tradition, women generally not expected to appear in public or discourse with strange men both by the society and family (the husbands and the religious rules did not allow in most cases). Additionally, it was customary that, the transfer of medicinal plant knowledge must be done within the male family tree which guarantees the secrecy of traditional knowledge property. The majority of traditional healers were illiterate 7(77.8%) whereas those which can read and write 2(22.8%) had insufficient knowledge of traditional medicine which might be the impact of modern education and information to modern medicine, which was in agreement with the findings in other areas of Ethiopia (Mirutse Giday et al.,2009) .
The present study identified 32 medicinal plants that have been used for the treatment of more than 17 human and animal disease conditions by the traditional practitioners. Different studies documented relatively higher number of medicinal plants than this finding, in Jimma zone 74 medicinal plants Yared Yigezu et al (2014) , in North West Ethiopia 163 medicinal plants Getnet Chekole et al (2015) had been documented to the national herbarium. Similarly, 53 plant species from Raya-Azebo districts, Ethiopia had been documented for the treatment of 37 types of human and livestock ailments (Mirutse Giday et al., 2009) . The top two families (Asteraceae and Fabaceae) reported in this study were in agreement with other findings Getnet Chekole et al (2015) and Fisseha Mesfin et al (2009) . This might be due to possession of large number of species distributed in almost all ecological areas in which the Fabaceae and Asteraceae were the first and the third largest families of angiosperm in the Ethiopian flora (Hedberg et al., 2009 Chekole et al., 2015) . This study confirmed the importance of such medicinal plants in the healthcare system of different regions and cultural groups in Ethiopia.
Previous laboratory and clinical trial studies conducted in Ethiopia and other parts of the world indicated the activity of some of the medicinal plants reported by the current study. These include Croton macrostachyus Del for its antimalarial activity Tigist Mohammed et al (2014) , Vernonia amygdalina Del for its antihelminthtic, antimalarial, antibacterial and laxative effects Ifeoma et al (2011) , Punica granatum L. for its antihyperlipidemia, antiatherosclerosis, antidiabetic, antioxidant, anticancer and anti-inflammatory effect Julie, (2008) , Zingiber officinale Roscoe for its antimalarial, antiviral, antiemetic, anti-inflammatory and antiulcerogenic effect Samir and Amrit, (2003) and Allium sativum L, for its antimicrobial, anticancer, antioxidant, immune boosting, antidiabetic, hepatoprotective, antifibrinolytic and antiplatelet aggregatory activity and cardiovascular protective effect (Santhosha et al., 2013) . Generally, 81% of the medicinal plants were used for the treatment of human ailments whereas 19% for both, this might be due to the reason that people give more attention to human ailments than livestock diseases. Traditional healers confirmed that, first they try to find medicine for humans then for animal disease having similar clinical symptoms as it was reported in other areas too (Tinsae Bahru et al., 2011) . The greater use of medicinal plants to cure abdominal pain febrile illness, evil spirit and skin lesions could be attributed to the high prevalence of these ailments in the area. Some medicinal plants like Senecio nanus A. Rich and Citrus aurantifolia Christm have multipurpose medicinal value which might indicate the wide range of activity of the plants.
In the present study the most widely sought plant part in the preparation of remedies were the leaves (62%), followed by fruit and roots with 16% each.
The current findings are consistent with the findings by different researchers in Ethiopia and elsewhere (Balcha Abera, 2014; Anteneh Belayneh et al., 2012; Getnet Chekole et al., 2015; Abiyu Enyew et al., 2014; Murad et al., 2013; Yared Yigezu et al., 2014) . Different from the current findings, studies conducted elsewhere indicated that the root parts were frequently used in preparation of pharmacological substances to cure various human and livestock ailments (Mirutse Giday et al., 2009; Fisseha Mesfin et al., 2009; Haile Yinger et al., 2007) . The good reason why plant leaves are the most frequently used in the extraction of pharmacologically active ingredients for the treatment of different ailments is the fact that leaves contain many metabolites with anti-illness effects. Besides, from the ecological point of view, harvesting of leaves compared to roots, stem and whole plants has minimum negative influence on the survival and continuity of useful medicinal plants and hence does not affect the sustainable utilization of the plants (Haile Yinger et al., 2007) .
Among the medicinal plants reported, the majority (44%) were herbs followed by trees (28%) and shrubs (28%). The possible reason might be herbs are mostly available during the wet season and late rainy season compared to shrub and tree species. The other reasons could be, in the current study area, farmers planted in their farmland Catha edulis Vahl, locally known as "Khat" the main source of income for farmers in which the farmers provide great care even by drawing underground water using water drawing machine. This would have created conducive growing environment for herbs under the "Khat" shrubs almost throughout the year, similar findings were reported in Ethiopia (Abiyu Enyewu et al., 2014; Tesfaye Awas et al., 2009 ).
Analysis of the mode of administration showed that oral route (60%) was the most common mode of administration followed by topical (31%), both topical and oral (6%) and aerosol (3%). The current findings were in agreement with many findings done in Ethiopia (Anteneh Belayneh et al., 2012; Getnet Chekole et al., 2015; Abiyu Enyew et al., 2014; Mirutse Giday et al., 2009; Fisseha Mesfin et al., 2009; Yared Yigezu et al., 2014) . The current study showed most of the ailments were related to abdominal pain and systemic disorders, this could be the possible reasons that traditional healers prescribe the remedies through oral route.
In preparation of the medicinal plants different solvents/ingredients were used, water (50%), crushed plant material only (38%), and followed by the use of salt, butter and tea. The healers believed that medicinal plants crushed and soaked in different solvents or ingredients enhanced efficacy. Healers explained that, the use of such solvents would extract the active compounds which are comparable to the modern phytochemical extraction techniques. Moreover, additives were used to improve the flavor as it was documented in similar findings reported on study done in different parts of Ethiopia (Getnet Chekole et al., 2015; Moa Megersa et al., 2013; Yared Yigezu et al., 2014) .
The fact that plants Allium sativum L. (for the treatment of abdominal pain), Gomphocarpus integer N.E.Br. (for the treatment of febrile illness), Punica grantum L. (for the treatment of evil spirit), Cordia Africana L. (for the treatment of skin lesions) had the highest FL values could be an indication of their good healing potential. Plants which are used in some repetitive fashion are more likely to be biologically active (Trotter and Logan, 1986 ).
Among the six medicinal plants used for the treatment of abdominal pain, Allium sativum L., was the best ranked plant for the treatment of abdominal pain followed by Vernonia amygdalina Del. and Cucurbita pepo L. In another study in Southern Ethiopia, Vernonia amygdalina Del. was the second most preferred plants for the treatment of diarrhoea (Fisseha Mesfin et al., 2009) . Allium sativum L. was third ranked plant medicine for the treatment of tapeworm infestation in a study done in Western Ethiopia (Balcha Abera, 2014) .
Conclusion
This study suggested that traditional healers in eastern Hararghie zone have profound and comprehensive ethnobotanical knowledge and practices. The use of traditional healers as a primary source of information provider in ethnobotanical survey permitted to document adequate and in-depth information. In this study, ethnobotanical knowledge, practices and 32 species of medicinal plants that have been used for the treatment of more than 17 types of major human and animal ailments were documented. The indigenous knowledge and practices of traditional healers in the four towns should be complemented by scientific methods to evaluate the safety, efficacy and dosage of the commonly reported medicinal plants.
